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Abstract 
 
The importance of agriculture in many countries has tended to reduce as their 
economies move from a resource base to a manufacturing industry base. Although the 
level of agricultural production in first world countries has increased over the past 
two decades, this increase has generally been at a less significant rate compared to 
other sectors of the economies. 
Despite this increase in secondary and high technology industries, developed 
countries have continued to encourage and support their agricultural industries. This 
support has been through both tariffs and price support. 
Following pressure from developing economies, particularly through the World Trade 
Organisation (WTO), GATT Uruguay round and the Cairns Group Developed 
countries are now in various stages of winding back or de-coupling agricultural 
support within their economies. 
A major concern of farmers in protected agricultural markets is the impact of a free 
market trade in agricultural commodities on farm incomes and land values. 
This paper will analyse the capital and income performance of the NSW rural land 
market over the period 1990-1999. This analysis will be based on land use and will 
compare the total return from rural properties based on world agricultural commodity 
prices. 
 
 
INTRODUCTION 
 
 
Although the rural property market in Australia is still a major sector in the Australian 
economy, it does not receive the same level of research and attention by property 
researchers and the property investment market. This is particularly the case when the 
level of rural property performance analysis compared to Commercial and industrial 
property. (e.g.: Newell, 1996; Newell and Higgins, 1996; Newell and MacFarlane, 
1996; Newell, 1998).  In recent years, only Eves (1997, 1998a, 1998b, 1999, 2000) 
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has critically investigated the investment performance of Australian rural property, 
however this investigation has generally been limited to a small area of New South 
Wales and was restricted to capital value returns only. Recent studies by Eves (2000) 
have expanded rural land price indices to include all NSW. Similar property research 
trends are also evident in the USA, with only Kaplan (1985), Lins et al (1992), and 
Rubens and Webb (1995) investigating the performance of US farmland in an 
investment context. The analysis of the UK rural land market, from an investment 
performance perspective is also limited. RICS are currently providing data on rural 
land prices with the RICS Farmland Prices Index, however this index base date is 
only 1995. Rural land performance data in the UK had until the mid 1990’s included 
an index constructed by IPD. In 2000 IPD stated that the rural land investment index 
may recommence due to an increase in the number of rural properties owned by 
institutions in the UK (IPD, 2000). 
 
Despite the availability of rural land performance data overseas, there is currently a 
lack of reliable and formal investment performance indices for rural property in 
Australia. There are several rural land capital value indices available in the US. The 
NCREIF US farmland performance index (NCREIF, 1998) is the only internationally 
available valuation based corporate rural property performance series in the major 
developed countries. The United States Department of Agriculture also compiles an 
annual rural land index based on sales transactions, as do several US land based 
Universities such as Texas A&M University and Iowa State University. These indices 
are state based and account for limited areas of agricultural production. In the UK IPD 
provide a timberland index and RICS have commenced a farmland index, which is 
transaction based. Only the NCREIF farmland index is a total return index providing 
both rural capital and income returns. In comparison, institutional-standard office, 
retail and industrial property performance indices are readily available for USA, UK, 
Canada, South Africa, Australia and New Zealand (Property Council of Australia, 
1999). 
 
Reliable property investment performance indices are essential for informed 
investment decision-making by institutional investors. The lack of such an investment 
performance index for rural property in Australia has been one of the major 
impediments to the critical examination of the investment performance of Australian 
rural property by potential investors, including institutional investors. This problem in 
Australia is similar to most countries, with the exception of the US where the 
availability of the USDA index and the NCREIF index has encouraged a greater 
degree of institutional ownership of rural property. 
 
Previous attempts to develop such rural property indices for rural land performance 
analysis in NSW (Collins, 1958; MacPhillamy, 1972) were very limited in that they 
used limited transaction data, relied on “typical” properties, and covered small and 
now dated time periods.  As a result, they were not readily applicable as NSW rural 
property performance benchmarks. The NSW Valuer General’s Department provided 
an annual report of price movement for all real estate markets in NSW. This report 
included most rural land use classifications and covered specific locations throughout 
the state.  
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All of these previous and discontinued indices were capital return indices only and 
did not include data on the annual income return from rural property. 
 
RESEARCH PURPOSES AND OBJECTIVES 
 
The purpose of this paper is to: 
 
(i)  Expand the “Eves” rural land capital return index to include the income return 
generated from NSW rural property for the period 1990 to 1999. 
(ii)  rigorously and objectively assess the investment performance of NSW rural 
property. 
(iii) Compare the performance of rural land on the basis land use. 
 
 
RESEARCH METHODOLOGY 
 
Rural land sales database: 1990-99 
 
This NSW composite rural property investment performance index and land use 
indices have been constructed from data provided by the commercially available RP 
Data computer database. RP Data is a commercial computer database of all sales 
transactions and land title transfers that occur throughout NSW, with all sales 
recorded on an LGA basis.  The computer database information is provided from 
completed notices of transfer which have to be provided to the Valuer Generals 
Department, the respective LGA’s and Land Titles Office whenever land is 
transferred, sold or resumed.  This computer database allows sales and transfers to be 
sorted on a land use basis, area, zoning, price and date of transfer. 
 
For the period 1990-1999, over 33,000 NSW rural property sales are available for 
analysis. In recent years, over 3,000 rural property sales accounting for over $1 billion 
are available annually.  The integrity and quality of the RP Data database compares 
favorably with the equivalent US NCREIF farmland database, annually involving 
1,500 US rural properties valued at US$4 billion 
 
 
Rural property database: quality control/audit 
 
Three computer and manual sorts have been conducted to audit and improve the 
integrity and data quality of the RP Data database information; namely: 
 
• rural sales within and between government departments have been removed. 
• “same name” property transfers were examined, and eliminated if the price per 
hectare was significantly below the average price per hectare for that particular 
period. 
• all family sales, no value sales and transfers initiated by the Family Law Court 
were excluded. 
 
All of the above quality control audits ensures the integrity and reliability of this rural 
property database. 
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Rural property investment performance indices: 1990-1999 
 
Based on these 33,000 rural property sales from 113 NSW LGAs over the period 
1990-99, a rural property investment performance index for NSW has been 
developed.  Using $ per hectare as the benchmarking investment performance criteria 
and June 1990 benchmarked to an index value of 100. The corresponding benchmark 
PCA office, retail and industrial property indices are also available over 1990-99 
(Property Council of Australia, 1999). 
 
Land use indices established in this paper are: 
 
• Pastoral (Sheep and Wool) 
• Mixed Farming 
• Coastal and Dairying 
• Mixed Livestock and Cropping 
 
NSW Farm Income Data 
 
Average annual net farm profit data has been obtained from ABARE Farm Survey 
reports for the period 1990 to 2000. These reports are based on the annual statistical 
returns carried out by Australian farmers. The ABARE Farm Survey reports also 
analyse these farm income performance results on a Composite State and State land 
use basis. These surveys are very comprehensive, with an average of 22,000 NSW 
farmers providing full production and economic details for statistical analysis. Net 
profit used in the following analysis includes all farm income for each land use and all 
production costs. There has not been any allowance in the net profit figures for 
owners labour or financial costs. Each land use net profit has been calculated on a rate 
per hectare. Table 1 shows that a rate per hectare has also been calculated for the 
annual change in stock values for the total NSW rural farm production and each of the 
land use indices. The inclusion of this stock change figure gives a better indication of 
total annual farm cash and income position. Land use income per hectare and stock 
value change are shown in Tables 2 and 3. 
 
 
 
 
Database Characteristics 
 
This rural property database is substantial, accounting for the following percentages 
of total Australian agricultural production over the period 1990-98: wheat (36%), 
wool (34%), coarse grains (25%), cattle (24%), milk (12%) and oilseeds (58%) 
(ABARE, 1998).  This further reflects the overall integrity, importance and quality of 
this NSW rural property database. 
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Statistical and Investment Analysis using NSW Rural Index: 1990-99 
 
Using this rural property investment performance index, a range of statistical analysis 
have been conducted to examine the performance of rural property. Performance has 
been determined on both a capital and a total return basis. The following equation has 
been used to determine total annual return: 
 
 
(CVt-CVt-1) – CIt + PSt + It 
________________________ 
(CVt-1 + 0.5(CIt-PSt) – 0.5*It) 
 
 
where: 
 
CVt  = Capital value at end of period 
CVt-1  = Capital value at beginning of period 
CIt  = Capital improvements during the period 
It  = Net income received during period 
PSt  = Partial sales income received during period 
 
 
 
RESULTS AND DISCUSSION 
 
These initial research results are based on the preliminary analysis of the rural land 
transaction data for the major land use classifications in NSW. These regions and land 
classifications are based on the classifications of rural land by NSW Department of 
Agriculture and Fisheries. However, there are some slight deviations in boundaries, as 
the sales data is based on Local Government Areas. 
 
These four land use regions are shown in Figure 1. It can also be seen in this figure 
that the rural areas including and directly adjacent to Sydney, Newcastle and 
Wollongong have not always been included in the database. These areas were 
considered to be more influenced by the residential property market factors rather 
than rural land market factors. 
 
For comparison purposes, within this paper, these regions have been grouped into 
subsets based on geographic location. These sub-sets are: 
 
• Pastoral (Sheep and Wool): ( Far West, Orana [western LGAs]) 
 
• Mixed Farming: (Orana [eastern LGAs], North West, Central West[western 
LGAs], South West, Murray) 
 
• Mixed livestock and Cropping (South East, Central West[eastern LGAs], Hunter, 
New England) 
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• High rainfall-Dairying (South Coast, North Coast, Far North Coast) 
 
 
 
 
New South Wales Rural Land Performance 
 
Capital Returns 
 
Table 4 shows the average annual capital and total return for rural land in NSW for 
the period 1990-1999. From this table it can be seen that over this period the average 
annual capital return for rural land has been 5.3% per annum (nominal). The highest 
annual capital return for rural land in NSW was the period 1990-1991 where the 
average return for the State was 13.6% with a risk of 16.7% for the average annual 
return in that year. The lowest annual capital return for NSW was the period 1991-
1992, when the State average annual return was only 1.6%, with volatility of 15.70%. 
 
However, when the returns for the land use regions are compared, it can be seen that 
on a capital return basis all these four land uses did not achieve the same average 
annual return as the NSW composite return. The only land use that was reasonably 
similar to the NSW average annual capital return was mixed farming at 4.09%. The 
lower returns compared to the NSW average capital returns is due to several high 
value land uses, such as intensive irrigation, cotton, and orchards not being included 
as a land use in this particular study. 
 
Table 1 and Figure 2 shows that the inclusion of average income returns for rural land 
in NSW increases the average annual total return to 6.37%, with the highest annual 
return being 1991 and 1993 showing percentage returns of 14.51 and 8.01 
respectively. The lowest annual total return for rural land in NSW was 1994, when the 
annual total return for rural land was 3.11%. 
 
The impact of the rural recession on rural land returns is evidenced in Figure 2. This 
graph shows that the capital return index for rural land was increasing at a lower rate 
than the total return index from the period 1990 to 1994. This reflects both the 
reduced farm income during this period as well as the decline in stock values due to 
losses and sales to increase farm income cash flow. However, since 1994 the total 
return for rural land in NSW has been increasing due to the higher income returns 
being received by NSW farmers. 
 
Price Trends and Performance (Land Use Regions) 
 
Rural land capital returns are very volatile, with several years of negative rural land 
price movement in all rural land classifications (refer to Figures 3). This volatility is 
greater in the pastoral land use areas of NSW. 
 
Rural Land Income Performance 
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To determine the total return for rural land in NSW a net profit per hectare was 
determined for each of the four land classifications. Table 2 and Figures 4 and 5 
represent the average annual net profit and show that the highest per hectare income 
during the study period was mixed farming. Mixed farming has been the most 
profitable land use of those rural land uses in this study. This land use had a 
maximum income return of $116.39 per hectare in 1993 and a lowest income return of 
$43.05 per hectare in 1990. Although mixed farming had the highest average annual 
net profit per hectare of $75.34, the volatility was also the highest of all land use 
classifications at 23.58%. The income returns for pastoral land is very low on a per 
hectare basis compared to the other land uses, with a maximum annual net profit per 
hectare of $6.91 in 1997 and a low of $1.23 in 1992. However, the volatility of this 
average annual net profit per hectare is very low at 1.60%. A further consideration 
with pastoral land use is that these properties have a very large average area (in 
excess of 30,000 hectares), therefore total farm income can be very high. 
 
Although the mixed livestock-tablelands regions did not have the same levels of 
annual net profits (highest $45.52 in 1997) compared to both mixed farming and the 
coastal-dairy regions, their volatility is lower at only 6.72% compared to the high 
rainfall coastal areas at 12.95% and mixed farming at 23.58%. 
 
The higher annual net profits per hectare for mixed farming and high rainfall areas 
also results in a higher total annual return, despite the situation where these land uses 
may not have shown the highest capital returns over the period 1990 to 1999. 
 
Stock Values 
 
The build up or reduction in livestock can be a significant factor in calculating both 
rural land total returns and farm income levels. An increase in farm profits can be 
from increased production, increases commodity prices or from the sale of stock at 
levels that will result in reduced farm stock numbers. This usually occurs in droughts 
or periods of rural recession. A decline in farm livestock in poor seasonal and 
economic conditions results in the requirement to purchase livestock to optimum farm 
production levels in better rural seasons. The purchase of livestock in such years will 
reduce net profit. The inclusion of livestock changes in the total return calculations 
allows a more comprehensive rural land performance measure. 
 
Figures 6 and 7 show that the mixed farming and mixed livestock land use 
classifications have had significant volatility in relation to annual changes in stock 
values. In 1995 the fall in stock values in mixed farming was $18.66. This figure 
represents a large percentage of the per hectare income figure of $51 for that same 
year. The volatility for the change in stock values for pastoral land use is very low 
compared to both the NSW composite index and the other land use classifications. 
These Figures show that the highest annual increase in stock values being $2.13 per 
hectare and the highest single annual decrease in stock values being $2.17 in 1995. 
 
Total Rural Land Performance Returns 
 
Table 5 and 6 show the comparison of both capital and total returns for the four rural 
land use classifications in the study. As previously stated all four land use 
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classifications have lower average annual capital returns, compared to the NSW 
average. However, when average net profit per ha is included in the total return 
calculations it can be seen that the average annual total return for mixed farming in 
NSW is 13.86%, which is well above the NSW composite average of 6.37%. 
Although the inclusion of annual net profit income also results in an increase in total 
return compared to capital return for the other land use classifications in this study, 
they were still below the NSW composite return levels.  
 
This variation in capital and total return are shown in the Figures 8, 9, 10, 11 and 12, 
which shows the average annual capital and total return indices for all four land use 
classifications and the NSW composite index. 
 
Significant aspects of these indices are: 
 
 
• Both the capital return index and total return index for pastoral land were 
declining from the period 1990 to 1994 where the total return index again reached 
the base level of 100. The pastoral land capital return index is still below the base 
level in 1990. 
 
• Mixed farming is the best performing rural land use in this particular study in 
relation to total return. A previous study by Eves (1999) showed that on a capital 
return basis mixed farming performed at a lower level than irrigation rural land 
and marginal farming land. Unfortunately ABARE data is not available for these 
rural land use classifications to compare the total return for these land uses. 
 
• The difference between the capital and total return indices for both mixed 
livestock and high rainfall land use classifications were reasonably limited until 
1993. From 1993 the total rural land return has been increasing at a greater rate 
than the capital return basis. This reflects the greater income from rural land after 
the 1990-1993 rural recession. 
 
 
Correlation Analysis 
 
A correlation analysis has been carried out to analyse the association between the 
change in rural land prices from one rural land use in NSW to another. This analysis 
was carried out to determine if the rate of decline or increase in rural land prices was 
influenced by the agricultural use of the rural land. 
 
The results of the correlation analysis (refer to Table 7) show that although there are 
limited significant correlations between NSW composite rural land capital values and 
specific rural land use. 
 
There is significant correlations between the average change in NSW land prices and  
High rainfall/Coastal land use (r = 0.52). There were no other significant correlations 
in this analysis. Previous work by Eves (2000) indicates significant correlations 
between the change in rural land capital values in adjoining geographical regions in 
NSW. 
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The correlation analysis of the change in the total rural land returns are shown in 
Table 8. This analysis indicates that there is a greater level of correlation between 
total rural land returns compared to the analysis of the capital rural land returns. 
 
In this analysis there was a significant correlation between the NSW Composite total 
return and pastoral land use (r = 0.41) and high rain fall land use (r = 0.54). There was 
also a significant negative correlation between Mixed farming and high rainfall land 
use (r = -0.44). 
 
It was expected that there would be very limited correlation between these very 
different rural land uses. This limited correlation has significant implications for the 
use of rural land use for selecting rural property in an investment portfolio. 
 
 
 
CONCLUSIONS 
 
Since 1990 the average annual return for all rural land in NSW has been 5.3%. 
Although this return appears modest it is from a historical low base following the 
significant fall in rural land prices in 1989-1990. This period of rural recession 
followed record rural land prices set in the period 1985-1988. 
 
There is also significant negative correlation in changing rural capital returns in areas 
of differing and opposing rural land use. This result is expected on the basis that when 
the income levels in one specific rural land use is high compared to another rural land 
use that is in a low income regime the change in rural land prices should be opposite. 
 
Total rural land returns for the NSW rural land market were slightly higher than the 
capital return, showing an average annual total; return of 6.4 %. 
 
The average annual total return for mixed farming properties in NSW was 
significantly higher than the State average at 13.86%. The other land use 
classifications analysed in this study did not show returns higher than the NSW 
average annual total return. This suggests that other rural land uses such as intensive 
farm enterprises, specialist broadacre cropping, irrigation farming and intensive 
orchard production are currently providing a higher total return compared to pastoral 
land, mixed livestock and high rainfall coastal property land use 
 
Correlation analysis of changes in total rural land returns show that there are some 
significant positive and negative correlations between average NSW rural land returns 
and rural land use. 
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Table 1: NSW Farm Net Profit: Composite Index (1990-1999) 
 
 
Year Average Area Average 
Annual net 
Profit ($) 
Average net 
Profit ($/ha) 
Annual 
Change Stock 
Value ($/ha)  
1990 1962 25123 12.80 -0.06 
1991 2053 20490 9.98 0.10 
1992 2181 27527 12.62 0.46 
1993 2805 47200 16.83 0.83 
1994 2339 45556 19.57 0.02 
1995 2272 31330 13.79 -7.14 
1996 2284 41336 18.10 5.19 
1997 2276 50910 22.37 3.73 
1998 1965 41416 21.08 1.01 
1999 1957 41370 21.14 2.17 
 
 
 
 
 
 
 
Table 2: NSW Farm Net Profit ($/hectare): 1990-1999 
 
 
Year Pastoral Mixed 
Farming 
High Rainfall-
Dairying 
Tablelands-
Mixed 
Livestock 
1990 3.85 43.05 44.78 25.88 
1991 1.88 58.09 48.26 23.81 
1992 1.23 72.31 65.30 32.21 
1993 2.97 116.39 72.03 38.67 
1994 3.63 62.08 66.19 33.77 
1995 4.78 51.03 61.94 24.21 
1996 2.49 107.43 49.44 34.90 
1997 6.91 80.40 85.90 45.52 
1998 3.69 87.42 53.45 31.78 
1999 2.78 75.22 71.60 30.46 
Average (%) 3.4 75.34 61.89. 32.12 
Volatility (%) 1.60 23.58 12.95 6.72 
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Table 3: NSW Farm Stock Value Changes ($/hectare): 1990-1999 
 
Year Pastoral Mixed 
Farming 
High Rainfall-
Dairying 
Tablelands-
Mixed 
Livestock 
1990 -0.23 1.71 -2.11 1.07 
1991 -0.84 -1.37 2.44 2.64 
1992 0.19 -3.13 9.07 0.97 
1993 -0.65 17.71 7.33 2.58 
1994 -0.68 8.74 4.73 3.86 
1995 -2.17 -18.66 -3.69 -18.52 
1996 1.63 4.97 9.83 8.49 
1997 -0.76 10.24 10.22 1.57 
1998 2.13 -7.43 1.96 2.13 
1999 0.04 1.18 7.83 6.71 
 
Table 4: Average Annual Capital and Total Returns: NSW (1990-1999) 
 
Year Average Capital Return 
(% Annual) 
Average Total Return 
(% Annual) 
1991 13.6 14.5 
1992 1.6 2.5 
1993 6.8 8.0 
1994 1.8 3.1 
1995 6.0 7.4 
1996 3.5 4.3 
1997 5.5 6.6 
1998 4.4 5.6 
1999 4.2 5.3 
(1990-1999) 5.3 6.4 
 
Table 5:  NSW Rural Land Capital Returns (%): Land Use Indices (1990-1999) 
 
Year Pastoral Mixed 
Farming 
High Rainfall-
Dairying 
Tablelands-
Mixed 
Livestock 
1991 5.94 4.05 14.58 6.10 
1992 -12.36 4.75 2.00 1.12 
1993 2.47 8.86 -0.07 0.24 
1994 -1.56 -0.12 7.37 12.36 
1995 7.64 4.17 -1.67 1.31 
1996 6.29 3.53 -1.32 -0.05 
1997 -0.25 5.57 4.94 3.54 
1998 13.26 6.48 -2.30 6.97 
1999 0.45 -0.51 6.49 -4.08 
(1990-1999) 2.43 4.09 3.33 3.06 
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Table 6:  NSW Rural Land Total Returns (%): Land Use Indices (1990-1999) 
 
Year Pastoral Mixed 
Farming 
High Rainfall-
Dairying 
Tablelands-
Mixed 
Livestock 
1991 5.87 13.83 16.75 7.86 
1992 -11.88 13.65 4.19 3.52 
1993 2.87 24.92 2.38 2.98 
1994 0.09 9.85 9.79 14.76 
1995 9.28 9.39 0.36 4.21 
1996 7.16 14.41 0.08 1.70 
1997 1.45 15.40 7.77 6.52 
1998 14.48 16.42 -0.54 8.93 
1999 1.12 6.88 8.82 -2.70 
(1990-1999) 3.38 13.86 5.51 5.31 
 
Table 7: Correlation Analysis: Rural Land Capital Return (1990-1999) 
_____________________________________________________________________ 
 NSW 
Composite 
Mixed  
Farming 
Pastoral High 
rainfall 
Mixed 
Livestock 
 
NSW 
Composite 
 
1.00 
    
Mixed  
Farming 
0.21 1.00    
Pastoral 
 
0.38 0.09 1.00   
High 
rainfall 
0.52* -0.28 -0.28 1.00  
Mixed 
Livestock 
0.04 0.03 0.14 0.26 1.00 
* Significant at the 5% level 
 
Table 8: Correlation Analysis: Rural Land Total Return (1990-1999) 
 
 NSW 
Composite 
Mixed  
Farming 
Pastoral High 
rainfall 
Mixed 
Livestock 
NSW 
Composite 
 
1.00 
    
Mixed  
Farming 
0.28 1.00    
Pastoral 
 
0.41* 0.21 1.00   
High 
rainfall 
0.54* -0.44* -0.23 1.00  
Mixed 
Livestock 
0.03 -0.08 0.13 0.30 1.00 
  15
* Significant at the 5% level 
 
 
Figure 1: NSW Rural Land Use Regions 
 
 
 
 
 
Figure 2: Comparison NSW Capital and Total Average Annual Returns 
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Figure 3: NSW Rural Land Capital Returns: 1990-1999 
 
 
 
Figure 4: Annual Net Profit: NSW, Pastoral and Mixed livestock Land Use 
(1990-1999) 
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Figure 5: Annual Net Profit: NSW, Mixed farming and High Rainfall Land 
Use (1990-1999) 
 
 
 
Figure 6: Annual Change Livestock Values: NSW, Pastoral and Mixed 
Farming (1990-1999) 
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Figure 7: Annual Change Livestock Values: NSW, High Rainfall and Mixed 
Livestock (1990-1999) 
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Figure 8: NSW Capital and Total Return Index: 1990-1999 
 
 
Figure 9: Mixed Farming Capital and Total Return Index: 1990-1999 
 
 
 
Figure 10: Pastoral Capital and Total Return Index: 1990-1999 
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Figure 11: High Rainfall Capital and Total Return Index: 1990-1999 
 
 
Figure 12: Mixed livestock Capital and Total Return Index: 1990-1999 
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